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The Determinants and Effects of Training at Work:
Bringing the Workplace Back In
Introduction
The resurgence of interest in recent years in the importance of education and training in furthering the goals of economic progress, fuller employment and social integration coincides with a new emphasis on the need for 'life long learning', both to respond to current changes in the organisation and technology of production and service delivery and to counter the socially disruptive effects of increased labour market flexibility. Most research on continuing vocational training suggests that participation is highly selective:
those with higher educational attainment receive more training than the low-skilled, and the employed receive more training than the unemployed, who in turn receive more training than those not economically active.
This resurgence of interest in learning coincides with renewed interest in the features of organisations that promote organisational performance and enterprise profitability.
These organisational factors include high performance work practices (HPWP) such as team-working, employee involvement and innovative incentive systems, as well as new technology and labour force flexibility.
In general research has tended to deal with these two important fields of inquiry in a fragmented manner, despite their obvious inter-connections in the workplace. This paper combines the two perspectives. In examining the determinants of training at work we look not only at the influence of personal and job characteristics, but also at the impact of high performance work practices and other dimension of change in the workplace. In looking at the impact of training on employee wages, we also examine the impact of high performance working arrangements and, examine whether training has a greater impact when it is combined with such innovative working arrangements. In the next section we outline two competing theoretical approaches which have important implications for workplace training: human capital and HPWP approaches. In Section 3
we review the research findings relating to the determinants of training and, in Section 4, its effects on wages. Section 5 presents our data and findings, and finally, Section 6 presents our conclusions.
Theoretical Framework
The dominant theoretical framework informing most of the research attempting to understand patterns of participation in training has been the human capital approach.
This approach, deriving from Becker (1975) , situates the training participation decision in a classical utility maximising framework within competitive labour markets:
individual workers undertake training, and employers invest in training, on the basis of their estimates of future returns (including employment prospects and wages for the former, and productivity gains for the latter). With regard to training at work, the human capital approach emphasises the key distinction between "general" versus "specific"
training. General training is defined in terms of its transferability: general training may be of use to current and subsequent employers, whereas specific training is of use only to the current employer. In this approach employers will be unlikely to pay for general training. If employers were to pay for general training, they would have to recoup the cost by paying a wage below marginal productivity after training, and in a competitive labour market, the workers would leave to earn their full marginal product with another employer. This gives rise to the poaching problem whereby 'non-training' employers can pay higher rates to workers who have received general training from a previous employer. This has obvious implications for who bears the cost of training, and a consequence of this market failure is that there is under-investment in training.
Extensions of the theory suggest that employees pay for general training, either directly or in the form of lower wages during the training period.
This hypothesis does not receive much support from the empirical literature, which has found: (1) that the theoretical distinction is difficult to operationalise; and (2) that many employers pay for both general and specific training. Most job-related training appears to be general and at least partially paid for by the employer. This is confirmed by findings from Booth & Bryan (2002) in relation to the United Kingdom, from Pischke (2000) in Germany, Loewenstein & Spletzer (1999) and Bishop (1996) in the US. For example, Booth & Bryan (2002) found that about 85% of respondents to the British Household Panel Survey considered their training to be general in nature and 89%
reported that it was employer financed. O'Connell (2004) shows that almost 80% of employees in an Irish survey who received employer-sponsored training considered that the training was general and could be used both in their current job or be of use to another employer. Evertsson's (2004) analysis of an employee survey in Sweden shows that only about 5% of training is regarded as firm-specific in Sweden, another 38% is industry-but not firm-specific and over half is general and fully portable across sectors and firms.
A key assumption of the human capital approach is that labour markets are perfectly competitive, which is, of course, an idealized notion. This assumption underpins the idea that employees can capture the full return on the investment in (general) training, either by earning their marginal product with their current employer or by moving to a different employer. Much of the recent literature has challenged this assumption. An important paper by Acemoglu & Pischke (1999) argues that compressed wage structures, which may arise due to trade union organisation, or to collective bargaining at sectoral or national levels, alter the incentive structure and give rise to a situation in which wages of trained workers, relative to untrained, are held down, with the result that employers can capture at least some of the returns to training. Other reasons advanced for why employers may pay for general training also emphasise departures from perfect competition in the labour market, including transaction costs (including asymmetrical information) and institutional factors (including trade unions and internal labour markets), and labour market regulation (such as employment protection legislation or minimum wages) (Acemoglu & Pischke 1999) . Much of the empirical literature suggests that institutions are important in moderating the influence of competitive labour markets and thus lowering the barriers to employer sponsorship of training in general, and general training in particular. Loewenstein & Spletzer (1998) develop a model in which training is determined within long-term contracts, including minimum wage guarantees. Bassanini & Brunello (2003) in an analysis of ECHP data for 7 countries, find that the incidence of general training (proxied by off site training) is higher in sectors with lower differentials between wage growths of trained versus untrained workers. They find no evidence of a relationship between firm-specific training and the training wage premium. Brunello (2001) finds that countries with higher union density, stronger employment protection, and lower minimum wages, tend to show higher incidence of training.
The development of the human capital approach led to an emphasis on the competitive labour market, arguably, mainly on the supply side, and to the neglect of processes, institutions and relationships in the workplace. Rapid developments in the organisation and technology of production and service delivery in a context of progressive globalisation have led to increased attention to the way work is organised and the adoption of High Performance Work Practices (HPWP). We use HPWP as a summary term to refer to a collection of arguments suggesting that alternative systems for the organisation of work, including flat hierarchical structures, team-working, greater participation of employees in decision-making, quality programmes, job-rotation and innovative payment or incentive schemes (see Mandel & Levine 2004; Appelbaum & Blatt 1994) . The central argument uniting the various strands of the approach is that the adoption of HPWP can benefit employers, through enhanced productivity and performance, and their employees through higher wages and greater job-satisfaction as well as other subjective measures of welfare. Firms adopting HPWP are also likely to implement special training measures in order to enhance employees' capacities to implement innovative work practices. Appelbaum et al., (2000) see training as a core component of HPWP, in addition to opportunities to participate in decision-making and incentive systems that encourage skill acquisition, participation and employee-retention.
Not only are HPWP likely to increase the demand for skills and training, their adoption also has implications for the types of training in which employers will be willing to invest. Successful implementation of HPWP requires enhanced capacity of workers directly involved in production and service delivery to perform more complex tasks, or to conduct statistical analysis of quality issues, or to use soft skills such as problemsolving or interaction skills in order to facilitate effective team working (Osterman 2006 ). Most of these skill requirements appear general in nature. In this respect HPWP differs sharply form the human capital approach, which expects that employers will not pay for general training. This is not to say that training within a HPWP context is exclusively general. Handel & Levine (2004) argue that new work practices may also require more firm-specific skills.
HPWP represent a context in which innovative work practices are complemented by skill development practices as well as employee retention and security policies (Appelbaum et al., 2000; Godard 2001) . To the extent that HPWP entail expectations of enduring employment relationships, employers need to worry less that trained employees will be poached by other employers -a key barrier to training investment identified by the human capital approach -and thus may be more willing to provide both general and firm specific training.
Determinants of Training
There is a substantial body of evidence indicating that in-career training is highly stratified, with the result that those with higher skills, or educational attainment are more likely to participate in training, and in training sponsored by their employers (Lynch 1994; OECD 1999; O'Connell 2002b; Schömann 1998; Blundell et al., 1996) .
The employed receive more training than the unemployed, who in turn receive more training than those not economically active (O'Connell, 1999) . Older workers are also less likely to participate in job-related training (Gelderblom & de Koning, 2003) . Larger In general, there is little evidence to suggest any marked gender differences in access to training. For example, O'Connell (1999) shows that the incidence of training is similar for men and women across a range of OECD member countries. However, Evertsson (2004) shows that in Sweden women are less likely than men to participate in formal on-the-job training. Participation in training has also been found to decline over the life course. This may be due to the difficulty in recouping the costs of training in either wages or productivity among older workers, given that the time-span for cost recovery is shorter among older workers (see Gelderblom & de Koning 2002 for Dutch data). In the UK a great deal of training has been found to be induction training of new recruits (Booth & Bryan 2002) , although this age-related pattern in training participation may differ between occupational groups.
Most information on continuing education and training derives from individual level survey data. However, research on enterprises confirms the stratified nature of training participation. Hughes et al., (2004) show that firms engage in more training of their employees when they experience labour and skill shortages. However, while the vacancy rate among professional and technical workers is associated with an increase in training, vacancies among low skilled workers have no impact on enterprises' training activities. In general, research on firms suggests that both the incidence and intensity of There are a limited number of studies examining the impact of HPWP on training.
Osterman (1995) in an analysis of firm-level data in the US shows that new forms of work organisation are associated with higher rates of training. He finds that the main influential factors are related to quality practices: Quality Circles, Total Quality Management and Statistical Process Control each led to increased training. Other more direct work practices, such as team working and job rotation did not. His findings also suggest that the adoption of these work practices are short-term, but do not endure over time. Osterman (1995) also found that enterprises that responded positively to a question about their commitment to increasing "the well-being of employees with respect to their personal or family situation" showed higher rates of training. This may be a proxy for progressive employment policies.
O'Connell (2007) shows that the presence of participation arrangements for deciding how work is actually carried out is associated with a higher probability of training.
Similarly, employees reporting extensive consultation relating to their jobs are also more likely to have participated in training. These work practices are also associated with an increased likelihood of participation in general rather than firm-specific training. Similarly, Lynch & Black (1998) 
Wage Effects of Training and High Performance Work Practices
The wealth of empirical research on the labour market effects of initial education (see for example De la Fuente & Ciccone 2002) stands in stark contrast to the paucity of research on the effects of continuing vocational training, which can still be characterised as a developing field of inquiry. Most empirical work suggests that there are positive wage returns to training. Blundell et al., (1996) find positive wage returns to training in the UK. Schömann & Becker (2002) find similar effects in Germany. However, wage returns to training appear to be low in France, at least in the short-term perspective (Goux & Maurin 1998 ). However, it should be acknowledged that when selection effects are controlled for, the returns are frequently found to be small or even nonsignificant.
Brunello (2001) in an analysis of European Community Household Panel data for 13
European countries finds that training, both on-and off-the-job, increases current earnings growth although this earnings growth is likely to be temporary. Earnings growth is somewhat higher for those with upper secondary education than those with tertiary education, and that among the latter the returns to training decline with labour market experience, perhaps because educational qualifications become outdated over an extensive period of time.
One of the interesting findings from the literature on the impact of training is that the wage returns may be higher among those with low propensity to participate in training (e.g. Bartel 1995 in the U.S.; Blundell et al., 1996; and Booth 1991 in the U.K.; Pischke 1996 in Germany). Higher returns to training among groups with low rates of training participation (such as those with low educational attainment) could be due to selection effects, but could also be due to higher returns to training among those with poor qualifications who nevertheless work in the primary segment of the labour market, or, in the formulation of Booth & Zoega (2002) , in 'good' firms, where the average stock of human capital is high.
With regard to the returns to training, human capital theory anticipates that the returns, in the form of wages, are positive and "smooth", so that additional periods of continuing vocational training should have, on average, positive and linear effects on wages. Again, however, institutional factors, including wage compression and differential labour mobility may alter the returns to training in differing institutional contexts, for example, across countries. However, recent literature again challenges the human capital approach and the key issue is the departure from a perfectly competitive labour market.
While human capital theory assumes a competitive labour market in which trained employees receive their marginal product, and thus the full fruits of their labour enhanced by training, in a non-competitive labour market workers may not receive their full marginal product and the benefits of training may be shared between employer and employee. There is some evidence that the benefits of training are shared between employer and employee. Barron et al., (1989) found that the benefits of training are split more or less equally between productivity gains reaped by employers and wage increases to employees in the US. Dearden et al., (2000) show that the effect of training on productivity was twice as large as that on wages in a panel study of British industries. Other studies that have looked at the impact of training on corporate performance also suggest that employers do appropriate at least some of the returns to training investments. These outcomes are consistent with the contracting model advanced by Loewenstein & Spletzer (1998) , in which training is determined within long-term contracts, including minimum wage guarantees. This would also be supported by the finding that general training increases company turnover or sales (Barrett & O'Connell 2001) .
Some of the returns to training are captured by workers either with a time lag or when they change employers. Loewenstein & Spletzer (1999) find that the estimated effect of general training in a previous job is three times higher than in the current job. Booth & Bryan (2002) find that employer provided training increases wages in both current and future firms and that the impact is larger in future firms. These effects suggest that employers have some monopsony power over their own trained workers so that trained workers may not receive their marginal product, and that training, including general training paid for by employers may be transferable across jobs. These effects are not consistent with the implications of the human capital approach and the assumption of a competitive labour market. Of interest here is that the empirical research on the incidence and effects of training may be of interest not only in its own right, but may also have important implications for the dominant theoretical framework informing our understanding of the relationship between human capital formation and labour market behaviour.
Empirical evidence of the impact of training at the level of the enterprise is less developed than the evidence relating to individuals, although there is a growing literature which suggests that training increases the productivity of firms and leads to higher earnings for trained personnel. Quantitative analysis of enterprise-level data has tended to focus more on the effects of training on company performance (e.g. Barrett & O'Connell 2001; Bartel 1989; Holzer et al., 1993) ; although several studies have found evidence of positive effects of training on wages (Bartel 1995; Booth 1991; Loewenstein & Spletzer 1997; Goux & Maurin 1997) . Moreover, a number of studies have found that training enhances both company performance and workers' wages (Bishop 1994; Groot & Osterbeek 1995) .
Research on the impact of HPWP is growing, and covers the effects on both employers and employees. However, research on the impact of such practices on wages remains somewhat sparse (see Handel & Levine 2004 for a review). Apelbaum et al., (2000) in their study of the steel, apparel and medical instruments industries in the US, show that teamwork and an index of HPWP were associated with higher earnings in steel and apparel, but not in medical instruments. Batt (2001) found that work discretion was positively associated with earnings, but that team and quality circles were not when appropriate controls were included in her model. Cappelli & Neumark (2001) find higher earnings associated with HPWP in a national survey of US manufacturing establishments, but Black et al., (2004) working with the same data, find positive effects of HPWP are confined to unionized workplaces. Osterman (2000) found no effect of HPWP in his study of a survey of establishments. However, Osterman (2006) found increased wages among blue collar workers, attributable to increased productivity, as well as increased earnings among managers, achieved though different channels.
Data and Findings
The Table 1 .
[Insert Table 1 here] There is also variation in training according to job characteristics. We see that the terms of employment of the position are important: full-time workers are more likely to receive training than part-time workers; permanent workers receive more training than those on temporary contracts. Tenure is also important, with all those who have been in a job for more than a year more likely to receive training than those who have less than a year of job tenure. Those with five or more years with their current employer show a slightly lower training incidence than those with 1-5 years tenure, but this difference is not statistically significant. Union members are substantially more likely to have participated in training than non-members.
Training Patterns
In relation to organisational characteristics, training is much more common in the public sector: 60% of workers in the public sector, compared with 45% of those in the private sector participated in employer sponsored training in the previous 2 years. There is some variation according to sector of employment: training incidence is highest in Public Administration and Defense (65%), followed by Transport and Communications (56%) while training incidence is lowest in Other Services (38%) (Results not tabulated here). Training is also strongly influenced by establishment size: those working in establishments with 100 or more employees are twice as likely to participate in training as those in establishments with 1-4 employees (61% versus 24%, respectively). While all of these bivariate associations may provide useful insights, they are likely to suffer from omitted variables bias which may suggest misleading conclusions; hence in the following section we apply multiple regression analysis.
Modelling the Determinants of Training
We now look at some estimation results from the probit models of the determinants of receiving any type of employer sponsored training and consider personal characteristics, job characteristics, organisational characteristics and high performance work practices. 
Distinguishing between General and Specific Training
One of the key distinctions in the economics of training is that between "general" versus "specific" training. General training is defined in terms of its transferability: general training may be of use to both current and subsequent employers, whereas specific training is of use only to the current employer. Women are somewhat more likely than men to report that their training was general in nature.
Previous analysis of this dataset (O'Connell, 2007) shows that older workers are less likely than their younger colleagues to participate in general training, and that a somewhat greater proportion of those without any qualifications who received training reported that it was general in nature, compared to those with higher levels of educational attainment. There were no significant differences in the nature of training between full-and part-time workers, or between employees on temporary versus permanent contracts, although as we have seen, permanent workers are much more likely to receive training than temporary workers. Public sector workers are more likely than those in the private sector to have participated in training in the past two years and a substantially greater proportion of training in the public sector is specific to the current employer (30%) than is the case in the private sector (18%). The balance between general versus specific training does not vary much by size of organisation.
In order to model the determinants of different types of training, Table 3 reports the results of a multinomial probit estimation, showing participation in either general or specific training contrasted with no training. As expected, overall the patterns differ markedly between the two types of training.
[Insert Table 3 here]
In most respects, the factors that influence participation in any kind of training also influence general training. This is perhaps not surprising given that about 80% of all training is regarded as general in nature. There are no gender differences, but older Two work practices are associated with increased firm-specific training: direct participation and progressive employment policies.
Wage Effects of Training and HPWP
We now turn to the results from the analyses of earnings. Our measure for earnings is the log of hourly net rate of pay for each individual employee. Because net earnings are used, it is important to include marital status in the wage equation because of Irish tax law, which despite elements of individualisation of the tax code, nevertheless provides substantial tax breaks for married couples. The mean hourly earnings for our sample as a whole is €13.27. For those who received training in the past two years, hourly earnings are €14.23, compared to €12.30 for those who did not receive training. This simple mean based comparison strongly suggests lower earnings for those who have received training relative to those who have not. We conduct regression analysis to see if the pay difference remains when we control for the variety of factors that influence earnings other than participation in training. We estimate standard OLS Mincer type wage equations in which the standard controls are included in Table 4 and Table 5 which present the results. In Table 4 we include a dummy variable indicating if an employee has received training in the past two years; and in Table 5 we include two dummy variables indicating if an employee has received general training or specific training in the past two years. At this point we are taking a simple approach and delaying a discussion of selection effects until later in the text.
[Insert Table 4 here] Table 4 includes only personal characteristics. We find that those who have received training in the past two years receive on average 10% higher wages than those who have not. Females earn 15% less than males, older workers earn more than younger workers, and those with higher levels of education earn more than those with lower levels of educational attainment. Those who are married earn more than those who are not married.
Equation 1 in
Equation 2 then includes job characteristics. We now see that the addition of job characteristics reduces the returns to training: those who have received training in the past two years receive on average 7% higher wages than those who have not. Females now earn 16% less than males. Those with higher levels of education continue to earn more than those with lower levels of educational attainment as do those who are married. As expected, workers on temporary contracts earn less than those on permanent contracts and those with lower tenure earn less than those with longer tenure.
Part-time workers earn higher hourly wages than full-time employees; trade union/staff association members earn higher wages than non members.
Equation 3 adds variables pertaining to organisation characteristics and change. We now see that the return to training has reduced substantially to less than 4%. The patterns outlined above in relation to personal and job characteristics remain largely stable. In relation to the new variables added to the model, we now see that those working in the public sector earn about 7% more than those working in the private organisational characteristics and while we see the persistence of a return to general training relative to having not received any training, the return has reduced by 2% when characteristics of organisation structure and change are taken into account. The inclusion of work practices in Equation 4 reduces the return to general training to less than 4%. As in Table 4 , above, before, none of the interactions between general training and HPWP -participation, consultation or performance reward systemsachieved statistical significance suggesting that the effect of general training on wages does not vary across work practices.
Returns to General/Specific Training
[Insert Table 5 here]
The OLS estimates from Table 4 (and Table 5 in Table 4 . We apply four matching procedures, nearest neighbour, kernel matching, stratification and local linear regression and ensure common support. Table 6 displays the estimated returns to training resulting from different propensity matching methods.
The propensity score models produce estimates of the returns to training that are consistently close both in terms of value and significance levels, to those of the OLS model reported in Table 4 . Therefore, using this approach we can conclude that the estimated returns to training are robust with respect to possible selection bias.
Furthermore, by using this approach, it ensures that levels of estimation bias are greatly reduced by comparing the outcomes of individuals in the treatment and control groups who hold very similar characteristics in terms of individual, job and work practice characteristics.
Conclusion
This paper started from the premise that the workplace is an important site for the accumulation of human capital. Our approach, therefore, has been to attempt to bring together two research fields: the large and relatively sophisticated training literature with a growing literature on workplace practices. Our findings suggest that workplaces are indeed important.
We estimate models of both the determinants and the impact of training. Our model of training participation confirms much of the existing literature: age, education, type of contract, tenure, and firm size are all determinants of training. However, we also found that several work practices are also influential: involvement in highly participative or consultative working arrangements; as well as the existence of performance reward systems and progressive employment policies are all associated with a higher probability of training. When we distinguish between general and firm-specific training, we find that several types of HPWP lead to greater levels of general training. This is consistent with the implication of the HPWP literature and represents a challenge to the human capital approach which has difficulty explaining why employers would pay for general training.
To asses the impact of training we estimate a series of wage models. Simple models, controlling for personal and job characteristics show training to have a significant impact on wages. The addition of variables measuring organisational characteristics confirms that organisational factors are important influences on wages, and their inclusion also reduces the estimated returns to training. We also find that several dimensions of HPWP, particularly participation, consultation and performance reward systems, have a significant impact on wages, and when these variables are specified in the model training continues to show a modest return. These returns are confined to general training: we find no significant returns to firm-specific training.
We have shown that individuals who are involved in highly participative and consultative working arrangements, and in organisations that implement performance reward systems, are more likely to train, and to earn more, than those who are not. To assess whether training has a greater impact when combined with these HPWP we specify a series of interaction terms between training and HPWP, but found no evidence of a wage return to such "bundles" of practices.
The literature on the returns to training acknowledges that individuals who receive training may be substantially different to those not receiving training either in terms of individual or workplace characteristics (including HPWP) and thus standard regression estimation methods may produce biased estimates of the effect of training on wages.
We apply a propensity score matching technique to ensure that our estimated returns to training are robust with respect to possible selection bias.
We believe that the contribution of this paper is to suggest that future attempts to rigorously estimate the impact of training on wages should take account of the workplace and the social relations within it. Our findings suggest that observed patterns of training, and of returns to training are broadly consistent with the implications of the HPWP approach and represent a challenge to elements of the human capital approach. 
